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5 Claims. 

This invention relates to an hydraulic control 
system and to valve structures useful therein. 

It is an object of the invention to provide an 
improved hydraulic control System and valve 
structures useful therein. - It is a further object of the invention to pro 
vide an hydraulic control System for controlling 
an hydraulic cylinder and Synchronizing the 
same with the operation of a pump in order to 
hoist a load, hold the same and to lower the 
Sane at a predetermined rate. 

It is a still further object of the invention to 
provide an hydraulic control system which is 
adapted to handle large volumes of liquid and to 
operate cat cylinders and the like used in hoist 
ing, holding and lowering loads and in doing 
other odd jobs about an oil well drilling rig. 

It is yet another object of the invention to 
provide hydraulically balanced valves which aire 
adapted to use in a control system of the chair 
acter described. 
These and other objects of the invention will 

be apparent from the ensuing description and 
the appended claims. V- 
One form which the invention may aSSume is 

exemplified in the following description and illus 
trated by way of example in the accompanying 
drawings in which: 

Fig. i is a view in longitudinal section of the 
inlet control valve of the system. 

Fig. 2 is a similar view of an outlet control 
valve taken as a Section along the line: 2-2 of 
Fig. 1. 

Fig. 3 is a Schematic view of the system as a 
whole, including the valves of Figs. 1 and 2 as 
parts thereof. 

Referring now to Fig. 1, there is shown an 
inlet valve structure generally designated as 0 
having an inlet 0d and which is formed at One 
end with a valve seat seating a check valve 2. 
A casting 13 defines a chamber 4, having an 
outlet paSSage 5 which communicates with a 
cat cylinder or other hydraulic device (not 
showin) through a goOSeneck 5d and with an 
outlet control valve 50 which is described in de 
tail hereinafter. 
The valve 2 has a hollow stem 6 defining an 

axial passage i, and it is slidable in a sleeve 3 
in which the hollow rod f 9 of a piston. 20 is also 
slidably disposed. The rod 9 defines an axial 
paSSage 7d. which is in effect an extension of 
the passage 7. An enlarged portion 25 formed 
in passages f and Ta receives an expansion 
spring 26. The piston 20 is held in predeter 
mined position by means hereinafter described, 
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and it will be seen that the valve 2 is capable 
of functioning as a check valve. 
The piston. 20 is reciprocable in a chamber 27, 

and it is formed with a chamber 28, a forward 
passage 29 and a rearward passage 30. The 
passages 29 and 30 communicate with the cham 
ber 28 and the latter communicates with the 
passage ?a, as illustrated. A pilot valve 3 is 
disposed in the chamber 28, and it is provided 
With a stem 32 which is reciprocable in the pas 
sage fla. The piston 20 is also formed with 
valve Seats 33 and 34 for the pilot valve 34. 

It will be apparent that, if the valve 3 is 
Seated on seat 34, inlet pressure will be com 
municated through passages 1 and Ta, chamber 
28 and forward passage 29 to chamber 27. Since 
the area of piston 20 is greater than the area of 
valve f2, the valve 12 will be positively closed by 
the pressure in chamber 27 acting on piston. 20. 
When, however, the pilot valve 3 is seated on 
valve seat 33, pressure in the chamber 27 will 
bleed through passages 29 and 30 to a chamber 
40 and out through a vent line 4 to a sump or 
storage vessel (not shown). Check valve 2 is 
then free to open under pressure in the inlet Oa. 
The pilot valve 3 ? is controlled by an hydraulic 

slave pistOn 42, which is reciprocable in a cylin 
der 43. Two passages 44 and 45 are formed in 
the walls of the cylinder 43 and communicate 
With opposite ends of the cylinders. Also illus 
trated is an air bleed passage 46 which is nor 
mally sealed by a plug 47. Pressure is delivered 
to One end or the other of the slave piston 
through passage 44 or 45, by means described 
hereinafter. It is apparent that, by actuating 
piston 42, the pilot valve 3 is actuated and 
valve 2 is positively closed or is allowed to open 
under inlet pressure in the valve inlet 10, and 
that the degree of opening, hence the hydraulic 
pressure delivered to the hydraulic device, is 
thereby controlled. It is also apparent that, 
When the inlet pressure is decreased, spring 26 
Will close valve 2 to prevent reverse flow of fluid 
through inlet foa. That is, valve 2 serves as a 
check valve as well as an inlet control valve. 

Referring now to Fig. 2, an outlet valve struc 
ture generally designated as 50 is illustrated. 
This valve structure is formed with a valve seat 
5 seating a valve 52. Fluid enters through out 
let passage 5 of inlet control valve Ointo a 
chamber 54 and passes out through an outlet 

The valve 52 is provided with a 
hollow stem 56 which is reciprocable in a sleeve 
5 fixed to a casting 58 which defines a chamber 
59. A piston 59a is fixed to the other end of the 
stem, 56 and is reciprocable in the chamber 59. 
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inlet valve, means for opening said outlet valve 
and means for Synchronizing said inlet Valve and 
outlet valve control means operable to maintain 
Said outlet valve closed while pressure is being 
delivered through said inlet valve and to close 
Said inlet Valve when pressure is relieved through 
said outlet Valve. 

2. An hydraulic control system comprising in 
let valve means including a floating inlet Valve 
Spring pressed toward closed position. So as to 
tend to open under inlet pressure and to close 
When the return pressure exceeds the inlet pres 
Sure, outlet valve means including an outlet 
Valve tending to close under outlet pressure, hy 
draulic means for controlling said inlet Valve, 
hydraulic means for opening said outlet valve, 
and means for Synchronizing said hydraulic 
means to maintain Said outlet valve closed While 
pressure is being delivered through said inlet 
valve and to close said inlet valve when pressure 
is relieved through said outlet valve. 

3. An hydraulic control system comprising 
means for Supplying hydraulic fluid under pres 
sure, a floating inlet valve operable to pass hy 
draulic fluid under pressure to an hydraulic de 
vice, said inlet valve being Spring pressed toward 
closed position. So as to be operable as a check 
Valve to prevent return flow of fluid When the 
preSSure On its outlet Side exceeds the pressure 
on its inlet side, an outlet Valve Which is nor 
mally closed by outlet pressure, and hydraulic 
means operable to regulate the degree of Open 
ing of said inlet valve under inlet pressure, to 
maintain said outlet valve closed during delivery 
of inlet pressure, to control the degree of open 
ing of said outlet valve to drain fluid from said 
hydraulic device and to close said inlet valve 
when fluid is drained through said outlet valve. 

4. An hydraulic control system comprising an 
inlet valve, a piston movable relative to the inlet 
valve and being operable to close said inlet valve 
and to control the degree of opening thereof 
under inlet pressure, means for communicating 
inlet pressure to said piston to Operate the Sane, 
a pilot valve operable to control the preSSure On 
said piston, an outlet valve, a piston operable to 
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close the same and to control the degree of open 
ing thereof, means for communicating outlet 
pressure to said piston to operate the same, a 
pilot valve operable to control the pressure on 
Said piston, and hydraulic means for operating 
said pilot valves. 

5. An hydraulic control System comprising an 
inlet Valve, a piston movable relative to the inlet 
Valve and being Operable to close said inlet valve 
and to control the degree of opening thereof 
under inlet pressure, means for communicating 
inlet pressure to said piston to operate the same, 
a pilot Valve Operable to control the pressure on 
Said piston, an outlet valve, a piston Operable to 
close the same and to control the degree of open 
ing thereof, means for communicating outlet 
pressure to said piston to operate the same, a 
pilot Valve operable to control the pressure on 
said piston, and hydraulic means for operating 
said pilot valve, said hydraulic means being op 
erable to maintain said outlet valve closed While 
pressure is being delivered through said inlet 
Valve and to close said inlet valve when pressure 
is being relieved through said outlet valve. 

RAYMOND S. MILLER. 
GEORGE W. SINCLAIR. 
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